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This brief case report describes the successful outcome after surgical excision of multiple 
adventitial cysts of the popliteal artery in a 75-year-old man with rapidly worsening 
claudlcation. I t highlights everal unsettled points concerning the diagnosis, cause, and 
management of cystic adventitial disease of the popliteal artery and compares duplex 
ultrasound, computed tomography, and magnetic resonance angiography in the nonin- 
vasive diagnosis and treatment of this condition. (J Vase Surg 1997;26:715-20.) 
Adventitial cystic disease of  peripheral arteries 
causes localized stenosis or occlusion by compression 
of the vessel umen. The first reported case in 1947 
involved the external iliac artery,! but the popliteal 
artery is the most frequently involved vessel and ac- 
counts for approximately 85% of reported cases. 2
Ejrup and Hiertonn 3 reported the first adventitial 
cyst with compression of the popliteal artery in 
1954. 3 The estimated incidence is 1:1200 in patients 
with claudication 4 or 1:t000 femoral arteriograms. 2 
Men are predominantly affected by a ratio of 15:1. 
Symptoms usually manifest in the fourth and fifth 
decades, but cases have been described of patients 
from 10 to  77 years of  age. In women, this entity 
generally presents one decade later. 2 A clinical diag- 
nosis may be suspected if there is a sudden onset of 
unilateral claudication in a patient with no other 
evidence of occlusive vascular disease. Although con- 
firmation of the clinical diagnosis by interventional 
contrast arteriography has until recently been re- 
garded as the definitive imaging technique, modern 
noninvasive imaging techniques including Duplex 
ultrasound, computer tomography, and magnetic 
resonance may provide all the information ecessary 
for optimal surgical management. We present a case 
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that compares these diagnostic methods in the diag- 
nosis and management of cystic adventitial disease of 
the popliteal artery. 
CASE REPORT 
The patient, avigorous 75-year-old man who regularly 
walks 2 miles a d y, suddenly had pain in the right calf after 
walking only 1 mile. The following day, he found that he 
could only manage 250 yards before severe pain developed 
in the right calf. Vascular consultation was sought. Other 
than mild arthritis of the hands and recurrent episodes of 
lower back pain with radiation of the pain into the right 
leg, which had always responded to conservative therapy, 
the patient had always enjoyed good health. He never 
smoked and had no other risk factors for vascular disease. 
In  1965 a large Baker's cyst was excised from his right 
popliteal fossa through a medial approach. The cyst re- 
curred over the next few years, and in 1969 the recurrent 
cyst was again excised, this time through aposterior popli- 
teal approach. 
Examination showed a pleasan L well-built, healthy el- 
derly man with a regular pulse rate of 60 beats per minute 
and blood pressure of 160/70 in both arms. The general 
examination was normal. The lower extremities revealed 
no evidence of ischemia or signs of distal embolization. All 
pulses were present and equal to palpation. The medial and 
posterior scars from his previous urgery for the Baker's 
cysts were noted. No fullness or masses were palpable in 
the popliteal fossa. Doppler examination ofthe pedal arter- 
ies showed triphasic flow with an ankle-brachial index of 
1.0 bilaterally. Acute flexion of the right knee reduced the 
systolic pressure at the ankle from 170 to 120 mm Hg. The 
patient was able to complete 5 minu~es on a treadmill with 
no reduction of ankle pressures. Neurologic examination 
of the lower extremities was normal. 
Duplex ultrasound examination of the popliteal fossa 
(Fig. 1, A to C) suggested a 2 cm popliteal artery aneu- 
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Fig. 1. A, Sagittal ultrasound in the popliteal fossa demonstrates dilatation ofpopliteal artery, 
suggesting an aneurysrn. True lumen (closed arrowheads) is surrounded by a sonolucent region 
(open arrowheads), suggesting intraluminal thrombus. B, Color flow examination shows pulsa- 
tile arterial f ow only in the central patent lumen. Sagittal (C) and transverse (D) views through 
the same area confirm central lumen (arrow) and surrounding lucency. 
rysm. Because of the previous urgery and the resultant scar 
tissue, interpretation was difficult. A computed tomo- 
graphic (CT) examination (Fig. 2) suggested that this was 
not an aneurysm but a cyst distorting the lumen of the 
popliteal artery. Magnetic resonance imaging and mag- 
netic resonance angiography (MRI and MRA; Fig. 3, A to 
C) were performed and revealed two cysts that surrounded 
and compressed the artery, with a 60% reduction in lumen 
diameter. The distal popliteal artery and the bifurcation 
were completely normal. Surgery was scheduled for 1 week 
later. During that time, the patient's claudication distance 
progressively decreased so that on the day of surgery he 
could only walk a few yards. Examination revealed aloss of 
the previously easily palpable pedal pulses and a reduction 
in the ankle-brachial index to 0.6. 
Surgery was performed through the posterior approach 
using an S-incision. The involved segment of popliteal 
artery was carefully dissected off a very adherent popliteal 
vein with preservation of the nerves. Two separate cysts 
that enveloped and compressed the artery were found and 
completely dissected out. The proximal popliteal pulse was 
bounding. No pulse could be palpated in the popliteal 
artery distal to the cysts. Proximal to the cysts,the contin- 
uous-wave Doppler signal was monophasic and ob- 
structed. Incision of the cysts released a large volume of 
yellowish tenacious material (Fig. 4, A). The cyst walls 
were excised as completely as possible. A third Baker's cyst, 
extending from the knee joint with adhesions to the medial 
aspect of the popliteal artery but not compressing the 
artery, was identified. This cyst was also excised. The com- 
munication with the knee joint was identified and sutured 
dosed. After cyst excision, the popliteal artery was ob- 
served to expand to normal size (Fig. 4, B). Normal pulsa- 
tion in the distal popliteal artery was immediately palpable. 
The previous monophasic continuous-wave Doppler 
sound was now triphasic throughout the length of the 
exposed popliteal artery, and the pedal pulses were again 
easily palpable.'The postoperative course was uncompli- 
cated. The patient was discharged on the third postopera- 
tive day with normal pedal pulses. A follow up MRA 6 
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Fig. 2. Multiple axial CT scan sections obtained from cephalad to caudad in the popliteal fossa 
after administration of intravenous contrast. A low "water density" lesion is demonstrated 
(arrows) behind the contrast column compressing the luminal caliber ofpopliteal artery. Note 
the normal caliber of the artery above (top row) and below this region (bottom right). 
months later showed no cystic recurrence and a normal 
popliteal artery. The patient remains without symptoms, 
walking 2 miles a day 1 year later. 
DISCUSSION 
This case illustrates everal unscttlcd points con- 
cerning the diagnosis, cause, and management of 
cystic adventitial disease of the popliteal artery. Clin- 
ically, the sudden onset of calf claudication without 
any evidence of occlusive atherosclerotic disease or 
manifestations of  embolism and distal ischemia re all 
well-recognized features that suggest the possibility 
of  this uncommon entity. Although the age of pre- 
sentation is unusual, the history of two previous 
Baker cyst excisions from the popliteal fossa on thc 
same side as the sudden-onset clandication was sug- 
gestive of this condition. 
The clinician is faced with a dilemma bccause of 
the vast array of the newer imaging methods to 
evaluate the popliteal fossa. For a definitive diagnosis 
and for planning of the surgical approach, the sur- 
geon requires an accurate demonstration f the cystic 
disease, including the number of cysts, their situation 
and extent, any endoluminal disease, and the anat- 
omy of the popliteal artery. Although single cysts are 
most common, the multiple cysts of our case are not 
unusual. Careful Duplex examination may be suffi- 
cient for diagnosis,  In this case, the interpretation of
the ultrasound examination wasmade more difficult 
by the scarfing from the previous incisions. Standard 
axial CT scanning with contrast enhancement was 
suggestive of cystic disease but did not clearly define 
the extent of the cystic disease and provided little 
endoluminal information. 6 MRI  7 and MRA were 
clearly superior techniques. They accurately demon- 
strated the detailed anatomy of the cysts and the 
characteristic "scimitar" stenosis from external com- 
pression and allowed evaluation of the inflow and 
run-off arterial segments, so that a preoperative sur- 
gical approach could be formulated. Spiral CT with 
CT angiography and three-dimensional reconstruc- 
tion was not available at the time of  presentation. 
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Fig. 3. A, T2 weighted axial MRI scans obtained through the popliteal fossa (similar to CT 
scans above) demonstrate two cysts, one anterior, the other posterior, compressing the popliteal 
artery. B, Sagittal T2 scan through the area demonstrates the adventitial cyst (very bright; 
arrows) surrounding and compressing the popliteal artery. MRA performed at the same time 
shows substantial n rrowing of the popliteal artery. C, MRA shows significant stenosis of the 
popliteal artery (arrow) at the site of compression by the adventitial cysts. 
Although this would have provided similar informa- 
tion to the MRA and MRI, it does require an intra- 
venous contrast injection. 
Although the origin of  the adventitial cyst re- 
mains uncertain, the complete excision of the two 
separate cysts surrounding the artery without impair- 
ment of  the integrity of the arterial wall is consistent 
with the theory of developmental inclusion of  mucin 
secreting adventitial rests within the adventitia of  the 
artery. 8The finding of a third separate cyst, adherent 
but not compressing the popliteal artery with a direct 
communication to the knee joint, suggests that en- 
largement and tracking of  contiguous synovial capsu- 
lar cysts along the adjacent blood vessels with inva- 
sion into the adventitia is another possibility. 9 The 
history of  the recurrent Baker's cysts in our patient 
and previous reports of ganglia involving adjacent 
vascular structures, including the lesser saphenous 
vein, 1° the radial artery, n and even an interposition 
vein graft, ~2 emphasize the occasional aggressive and 
invasive nature of these cysts. 
Our case demonstrates the importance of 
prompt, definitive treatment once the diagnosis is 
confirmed. The rapid progression from the initial 
benign clinical presentation of our patient, with 
moderate claudication and normal pedal pulses, to 
loss of  palpable pulses and severe claudication within 
a few weeks was unpredictable and unexpected. De- 
lay in diagnosis can result in arterial occlusion that 
would complicate surgical management. 
Complete excision of  the cyst is the simplest 
treatment. However, this is possible only in the non- 
occluded artery. Aspiration under CT or ultrasound 
guidance is occasionally possible and may result in 
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Fig. 4. A, Incision ofadventitial cyst with release of tenacious yellowish material. B, Complete 
excision of cysts surrounding the artery demonstrates intact artery. 
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some improvement, but recurrence is common. 13 
With arterial occlusion, excision of the affected seg- 
ment and interposition grafting or bypass by the 
medial approach, ignoring the cyst or occluded arte- 
rial segment, are the preferred surgical treatments. In
our patient, despite the two previous popliteal xplo- 
rations and Bakers cyst excision, with accurate and 
detailed information provided by noninvasive imag- 
ing, complete cyst excision with preservation of the 
native popliteal artery was possible. 
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